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titcmszm-zi&w zh-ckz w>mmmi&im bi--<o 
m&imicfc^x. &m&&m&#*:m£isx®m&* 
£f#sig#s, mnwp^ssncmw^^mmu. com 

zmnnic*iL~c9 og&mtDiz&Pi&xmmtifaicft 
frtizctzftmfrz®im&m®m\-i--<D3mii 10 

-r i,»mmmmmm b ^-©ssit^. 20 

U C<DlBlfe«lCClt»cDa»M4±T^©KiBS:-rS<!: 

mzjmiz.My ux mmz nr a zmftuzmz-tcmn 
wzmi.\ mmttzm&Ltcmfim+x&zctzft®. 

*>$$mmmL&mbi--t l cin\,*x. mmsm^K mn 

r % .5jS#S£«*. fcjg^«?rffl 6 nfc 4> ©T? * 

[ ft*® 5 ] IfiJfcJI 4 f 2iS©#®gf8i!{S!fli b * - fc 
irH>r. ^h^H&^©i*a¥^&&*i3~9MmT* 

8 5~0. 99©IIrttaD, fioRJfJS*iO. 85 
*?i5t© h * -ft.+W 2 <1^%*«-C* S C t ZftW <!: -T 40 

mmommm.) 

b i- -Z^tsm&mic <fc 9 gifl! b fc&Kiili{ii3m(*±K: 
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x. ®myjfticftf7Lx&Wi3tixrj;zmfmzffiz.tc 
m^m^m^x^m^m^ l rf#6 titc®jm*x$> 

[0 00 1 ] 

[^©n-r^>sr^s] arm 7-'j>3f 

[0 00 2] 

rfv Yifxhmm>s^mvin-thm^.im<ts.-yx^ 

[0003] Bsi.&ft©^©/^ \-i--z>mmit 
uxm&o&nzft-kziizmmmt&i). mmic^ 

- 1 8 6 2 5 3#^#R^(C7n3tlS^gieT-i#fe?fiJfilt 

[00043 mism v i~-xtem^mm.fr**3m& 

- ^k-t -s c i *i-c # s c t b i- - zmm? z> 

[000 5] Lfr L . «^ft h ^ --C«S^^CC«^tt 

tizctttj;*)^ m^mbi—<om^x»>i>nm^<o 

te^>XL&5. 

[0006] m^mxm^mm^^-iCTiimm^ 
tmncw&tz-tmt Lxnwfem\t*£<Dft<$imm*: 

^c#<%s. $e.«:«gf*teffi±©Rgsif45ttit)»5. a 

[ o o o 7 ] <SBi^=&ii#3-tfcifes bi--im 
tmmznx^z. mmmxmn^titcbi--it. *<d 

f-^jc-rsci^-c^^ftj^^Wb-cfco. ass 

«5> -s Jra^-?>ta*Ti?©*ijfflTe}flgiteT©i?Er§ttfii*^{ b 
2i*xmm$i*tc<o?2>c£&&m±tj:z>tcib> umft 
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[000 8] C©J:5Kfi£&h?--T?t;MI<7<DS£»± 

mfc?^* mmsjfimf- u x *$ o . mmi.ms.x- $ z> ss 

[000 9] 

®mi®m i * - £ i >*»9> zmGmx mz monmm 

[0010] 

[lijS*JJ?&-rSft:«>©3M5*] #IMBiK«:r. t&iftll* 

m^x<Du&ft^m#<DmtimzmMticMVTUt<M 

icim, n£m(omm#<Dmi*fl)ffl-rzct& 20 
[o 0 1 1 ] x. ®m&* m^tm*) zj&msaz 

nnomf&zm-fzboizmm-rzttxMm'&cDftL* 
immLi-) <DWt*w*>x*i-K.-irz>ctifi\h*z>c 30 

£Zg.tilLtc<t><DX*>Z. 

[0 0 1 2 ] BP*i. #|6HJi©BfcJ«. TiEfl}Jj£<D{6Jft*> 

[0013] (1) d>& < t -bm-£&&&#zm-£L 
xnhtitcmnm+zismzitx m»mmsm»m b 
r- (DM&n&icfc^x. mL-it&m&ttzm&Lxm 

tc&g.-rzmwmcttox 9 0 s*?®©3£iifts-c[i]^ 40 
ym<cffi7bxm§9t$nxrj:zmwmzffi%.tcMm§*: 

[0014] (2] 4>&< £°bn&&m&t*zm£L 

m^mb-r-cDm^^mic^x. skmnm+zMmz 
tsii*!. wmtp&®ic®imzmmb> c©@is 

m? hMftn<D±MK.t!m.? *> mtntrfWLK.&m.? z> 
ismmcMLX9o&*ffi<D$tmftmx> mwswcft 50 
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n ux&m2titcM&mzffiz.tcismm>km^z ct* 
[ 0 0 1 5 ] [3D ®m$L*&Mftm<p>cw l c®mM 
t4i*(c, ±.Tmm-rz®.nmo>±.mt£.Q.m-?z>mw 

S#T8«:&a-r-2>££mcc*fL-C9 0@»S§©£M# 
E?"C> 0|g^[6j«:3fetf Uriels ft-c&*8l#2S*ti;L 

[0 0 16] [4 J d>tt<i4«IBtt^*B»3*r 

©Jg# S*±T^©«:iB^-r * 1 1 fc (c. JiTKS-r s 
®#S©±ja«:&S-r 5S*m#TKK:{igT £ JK#X 
(c>FtL-c9oa*«©^llftat? > H«*iSj«:$fetfLr 

fc©-e* £ C <L i r h ^ 

[0017] c 5 3 [4 3 ia*s©#m?i«!3i«Effl h -r 

-ICft^X. mbT-tiL*<D#m^t$3®&&3~~9vm 

•c&«3. g[h^-©TiBS;r^$nsn0S©^-^fflj!>5 

0. 8 5-0. 9 9 ©KHrtCC* 0 . 5.oR^®*i0. 

8 5 *$§© h ^ 2 m&%*mx$> sci 
[0018] R0«= (mmmfrz&tbtcPicomm 
eel mmfctfifti.icBi&stitcmnmigiz. bi-- 

L. S»a5Wc«ti3 h^--?:iiifil3mfl:±{CSSfrSiii 

±T»f«-rss^s©±iaKfiig-r6S»s*iTia 

IcGLSTZimmcZt LX 9 0 K*«j©SEMftttr. 11 
[0019] #f|Bj^6Bg&«*fcf*©i|£m> ^©^» 

fiSS*K±-rsc<!:*ir^-5c<h=&m^/dbyt 0 c©a 

•501 mi?7-2 92002 :@5) fC^Sti^fil 

fcmmt©s»s©«fi£*i-i5©i©^K:«. 

j^rx 3 ti z>Mfr<om.nifi®xm 2 ©tsp * o ±sp^©m 

B*eor»j<fisn©*(cfc5„ ^©fc«6. fie*-c«— 

JKWKS^«{i:SLiiS^SP«9 CiTftSi 

j^rsl. s»©^*itJn-r5c<b*ifc3n-cc^. l 

#>U c©lHllt#|6i©jjS*a©**5ff^$n5tl^«:l*rt 
g)5©^©±ffi-C©d£n*i.S< fc^i i *>«:. MffiCc?9 
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[0020] **M*&Ulttrai#0tt$X. Jg#3S© 

[oo2M *mttcm^zct<Diii$;Z>iginm>kffiz. io 
msmmw+fv v i *ms\sfcmmmw.<Dmxm 

«. T©K:fira-rsa^S4«:>PtLTlHlte*[6iK:5fetf L 
£M#Ka«9 0K (* ) C<D£Mft(DT 

L,fc©*i03t?$>-So «>0 3i8JH±©t&^«. 
[0022] cofltj&if sci-c. ±S;(ciBi9:3nr 

±«©!»«-C«a8 S tifcUtxifi 3 €> JCTJJNSOaS tl 

stis. comi, MH*eo/c±gB-©iift©ijsn*i 

^<*4<hi4>{c. ±®r©Sffi©f??B#M< . 

X tc8^#SB*»6 fttf'>4*tl £ S fc© <t J£?£ 

Stii. C©8fen«cJ:0. &ffi±S5-C©gH*©jjS:n©# 

BW4-mi©^f*t)«*«r. SUBMIT fc*i-Kase& 
#BitSt^Hir©^Sftif©«fiS©ffla*J|^T 

[0 02 3] Wj»tt?*ll*31tS£llVrt*. ft 

*©$mtr*S01©«J&£&flJGfcit£K:tt. ^© 40 

®»©ffin©i?^*5ec*/cii?)«c. t^M-rsjg^sij© 
<sa^fiS^w©E*i *) a c <3 < . 

0»tA«W-tc«:*)^t<. liJJJgft^f©^ 
[0024] *«W#6©«tt#r«. *©8S6j«©«fiE 

^as^©m*Jf)*s*±-r.5fc»{c > ^#s©«re* 

[0 02 5] C©iSEtf5CfC, ±ISCCi5g:5n-C 
i»*»tf*fcJ:g*r*WfeWM*Sti. TffliK©«£n*s so 
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J&&3ft£„ -X>-C. TRKER3ftfc«*JWeJ:»). 

±s©a^s-c^fis; 3 titctittiv s ^ «cT#N&na $ ft 
si i fc{tt©£#aettr«>T^©8Mi#soj^fi& 

^nSo c©***. Mffi*e-3fc±gp^©i«(*©«En*i 
p< a* ±m?<DffiB<D»m*m< * ^a- 
*k «n*«>fisi«> <e. « a^stn s «t/a <t a -2. «>© <t «s 

SftS, c©oSn«cj:0. jKH±SPr©Jifle©Sfe*i©^ 

#s*>©-cas. 

[0 02 6] ft. B2K93>t>. 55EnttH<E*iai*. 7 

[0027] C CCCfcl>-C«#S©J&tKCC-3t>-Ctt. *S 
KlSJSttac^. 2rJ&«tK©4>©. S©— gPfc^JD^g- 
©*-Sfe©> #:^C— o£U:©*?lS|S#. t^b^SX 

y ? h»**feoai*^T4ci*-c*4. cne> 

©0!l£04K:lBiSTrS. 04* (a) ttJStf M©*?LSB 
6©at>«>©. (b) «<fr*tc*S&«P?L§B#a.&«> 
©> ( c ) B«S©*?L8q39S* St©, ( d ) ««W© 

4i?Lgp*5*sfc©-c*s„ cne>«±iaiTia-citJ 

?Lli|5*5^Sfe©5:fflt^*>. PI— ©fc©*W>Tfc^ 
<. — ^(C*IL»©«tC»fc©*ffifflL-C*>J:l>. 

[0028] *fc. c©S^s©«fiXi^-r^ffl-rsc 
<t*i-e*.SJ?*L(,>«J«©W : &H5~ia9{c^-r„ 135 

*tfiS6H*WS"*«i«. 07«TS©«^ 
S4©S5P«:^4' 4Jr0ftJ«iJ4" **r*«SS. 
0 8 ULh£t©iR*fBfc£ft#s* »3 TS©S»S©«SiJ«: 

©-c*s«fi£*-en^n^Lfcfe©t?*s. a*, 

XOttttiCKtt S*T 0 fttf SP©ftS« 5-45' fl@*5 
[0 029] Ctl65T»3ffltfgP (4' X«5" ) 4>±SP 

*«b»BTV^<nKKB (4- x»*5' ) . *wrsmeE 

[0030] a*j. ±E©«Wi*«rri±ja4T«©ai 
jm©ra^«#«:®3£3tisfc©-c«»n,>*i, iJ>a< i 

4»«1l©nB{clHHl**Ur«,»*ci3Wf*U». c© 

HBKibrtt, #gTOSir©«BiSf3K:*f 
l/t0. 5~50%©itl. Sf*L/<«l~3 0%©iti-C 

[0 03 1] 3 »»»©^*3«!|#«:K5£3li5 
fc©t?Bil»*s, ^S»»©iliS©«®ffl*s#SK®r© 
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[0034] h^-*WS-r**tt». WcJb 

-2 652 52^^»¥6-3 29947^ 
*JPH¥9 - 1 5 9 0 4#fi«K;^r*ffitSft^*» 

[0035] ^Ii^«^T€>M^14#ai* 

<tLT<£ffl3ft& x^u>, o-^^i/^u 

^Ml/X^UX p-^DPXfl/X 3. 

2. 4 -^^^Jl/^^U>, p-t-^^X^U 
>, p-n— p-n-^^^^X^ 40 

p - n - y^-;UX^U>, p -n-f^M^U 
>, p-n- Kf r ^;UX^U><DSI/cCX^U>*^C^3: 

x^u>§§zg&, * * y -***yjntx 

bVk jt*9VAm4y7*fr. JZZVfrWtt-?* 
;k y*^y^Bn-«^ y^^y;l/K2-x^ 

•jyjk -rf**yjm?*.=Jk y^y^&^x^u 
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■JJUfct^Jk 7^yiH^v^af;k T^yjMKn 
Jk 7^'J«n-t^^k 7d"J«2-iW^ 

*s/ik 7^«j;i/K^f7';;k y;i/&^y;k 
T^y^K7ac^ju^<DT^y;i/Kxx^ji/^«w, x 

;k y vitv~V7*>m<D^vt'>?fkv~)i>m, 7'Pt' 
*>«tr~;k ffflHr.=.;k ^>!/xKtfx;l^(Dtfx 
;l/xxr^i, £x;i/^^;kx—7^k tf^;l/x?jUx 
- ;14J© if — 4/ x — f\rt/ JH , e^jM ?-;i»$r h fc? 

h>S, N-tfx;l,#;Wsy-;k N- tTxjl/^ > K — 
;k N-t^x;l/t;n y F>^<DN-tfx;U{b^, tfx 

[ 0 0 3 6 ] g/c «Hi£*»£T*S^i«#£ It 

-t£&<dt\ Mttmiciz. T?v>i>m. j2*v>i>m. 

2 -7^ y^7 5 F-2 - ^^;i/^a^>x;i/7 
[0 03 7] ^t^x;U-c>42>, x^U>^y 

y x^uv^yn-^r^ y 
u—K t?x^u>^yn-ji/^y^^y u-h, t^x 
fi/>yy3^7^yi/-h, hyx^u>^ya 
-^^^yiz-F, h yx^u>yy a,*st? 
yi/-h. ^t^^yyn^^^^yu-h, 

[0038] ctihm&&mmmz?*s*Ji>m&nttm 
mtem±Lx\tT*/4v7*u~t yjk ^->yi^- 

[0039] *»IBCC*jt»r«nfcl«J!li LTtJ, #v 
^<E»*3&« 2 0-90 °C<Dh<Of)mt b < . mt&Ltfi 8 
0-2 2 0 'COfeO^W^ L/C^o #7^(ESj^»^SBR 
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n— 7-?.**-xm&tZ>ctifiX%i>. <*?>«:. ctxh 

mmt cxityjis't- = x—> 3 »a7^77^- 

lcJ:'>)mm2tiZft*m&&¥-i$lft*& (Mn) "CI 0 
0 0-1 000 00. (Mw) T200 

0- 1 0 0 0 0 0 0 ©&©##£ bO. 56(C. ^Ffi 
ftHitLX. Mw/MnAil. 5-100, #(C1 . 8 
-7 0©fc©ai«F3ElA>. 

[0040] Ss«l8P§-C^ffl2n.5»^SfU<b b-CKttiC 

imztizbo-am^w. &m*&fr*>mvi2tizi>v> 10 
*5»iiccffiffl3*T,s. -ffi<o&mtbxm 

£JS©&. it. TJl/5X^A^©Hflfi©:£)g©JSI?#2> 

U^A. &{by?-5A. ^b*;u->^A. &{tffil3. ffig 
[0041] cn6©!^sii«Eii?^sstU:^»n-r 20 

%it2tittfS.ftRVftmm#icj:-?x*z < ^{t-r* 

*>©•?&*. mtf. WISHffe^ rw^Ht* 1 

7 . 6 0 1 (I 960) B#K«^33»J ^(Cia^S 

t&zmg£*.x®mv. ^©#«rk©£ (•&*-*) mti 
*?ii5£u c©fit*^fr^?ss4Esgi?®miSS<!: l 30 

[0042] ^^©^^©aswiati. isswssigs 

fcLh-C**i«J:i»a«. #$0<«6IJ?igj|tjgK©l. 2 
(g«±. S6tCjff*0<«l. 5fgJW±SsflO-f-SC«i:# 

[0043] *&fiBi§IS?-f T&:b*>*K:*tO 

TMg&firr*?&«£^i,. comma. *»n«:fH> 
-c § ixfcmm^mm s -e a c » t> ©>^siR3 n s . 

*#KjK:tt. y4ry-;u. :/p/-vV-;l/. 
Wfurtj—At, t ;k ^h + i^x*^- 40 
;k ^h+^x^^-Jl/^Or^a-^. T-tel-xf- 

Z>Ct1fiX%Z>. ftlc, x£y-;k -Y 

[0044] C©*8Kfc«*-58tf«©8SJlOStt. igygiW 
£mMLfcfi£<*^W#f«RfC*fLT 1-3 0 0«^% 

[0045] *^<d h^-{c^ffl-r-5#e^j<t ur« 

fSCim. *-#>^7? *£t/C«*- + *->U:/ 50 
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ti6©^M«r#tf^^. 7i?0, -7^$WH?© 
S£fiBt4£JSi©<t:£*}. &®1^Ji£^£&c>*5&a!ig-r 

^(cio^ifitt^^-r^. r 

[004 6] &f44^-C«C. I. VJK>FU»K 
1. 1514 9. IU5 2. I5J5 8. 1516 3. Is] 1 1 1, 1511 
22. C. I. y;K>h^iD-l 9. IU44. 137 
7. 1517 9. i81, 15)82. |5]9 3. 1519 8. [5110 
3. 15110 4. I5J1 1 2. 131 6 2. C. I . yAt> 
hyjl/-25. 15136. 15)60. 15170. 1393, 139 
5^fflC^**i-C#. £/cc*i<=>©iM^*>ffl^-5J£ 
*i-C#-S„ ^tb-CtiC. I. f^>hPf F5, 
1514 8 : 1. I5J53 : 1. 15157 : 1. 151122. 1511 
39. 13144. 151149. I5J166. 151177. 1511 
78. [3222. C. I. f^>h^-U>S>3 1. 13 
43. C. I. ey»|-^lB-14. 15117, 1519 
3. I5J94. 1511 38. C. I. f^>h^U-> 
7. C. I . b' ifjt Is h V'A/— 15 : 3 . 151 6 0 W%:f& 

^-■xm-mmm^ o mfc 1 o - 

2 0 0nmfS&jWt?£ Lt,>. 

[0047] SfeffJOSSflltij&i 1TB. 2UtBt^£-C 

[0048] 3 6K. ©ttt&J^Ji Lr©fi^«!i< 
•J^nb-U> 1 5 0 0-9 000) -P 

[ 0 0 4 9 ] g/c «fm*dwpji Lxrvmsmftt*. 

[ 0 0 5 0 ] X. *^W© h * ^SOi vxm 

ztx&*)m$k*?m?z>ztifixz&. coiftio 
©ift^sns. 

[0051] c<mmm*±Lxit> 

T. T^5^l?©*^t^e^©^ffl^«F*0<. $ 

*wsui,»o mfritmmcD&mtLxi.micmz.stiz 



XL 

0 — 9 5 ©&©#*?£ l/l 1 . jtZs-foV* *>9Wf- 
•fttt, y 2y-;utc#TSSni4£i?ffiT.5&©-e£> 
£. £©#&«. rt^S2 5 0m I©t-*-tti«:An 
50ml(c, ^^©Mlfifctt^ 1 * 0 . 2 g 

s&&^©£f*#??itt s * -c i9> < *> ?8T-r s . c ©&ts 

(m 1 ) ibfcJS^K. TfB^{C«J;0^K^^m3 10 
[0052] m*it&= (a/(a + 50))xi0O 

c<onmm<Dmms.tLXiz. i-t-tKo. 1-5. 

OMM%. ift£L<teO. 5-4. 0S*%-C4>S. * 
fc. ft^J£l,T««*©fc©:H&*£fcttT<j6/BLT 

[0 0 5 3 ] *m}®hi~-~<D®m*. mi£LtcCL< 

e»©ifflfiSK:«fco-r$iiia)-rsc<t5&s-c#-5. $/t. h^- 20 

■C«=i-Jl'if"* , 5>5'-TA-II^C>{i3-;l'$-v 
[0054] #1631!© h ^-B« m«T®ttf*£^r 3 

«tth^-*«Hrr«wir eti. t»rn 

<fc«3$?*Ll>. 30 
[0055] -fiX^3l»?f'J*1«^-r-5*i' 'J7i l/tli 
ft. 7x7^ l?©®tttm&*©*T-$Jj£ 3 ft 

■c^u/cfifflg^s+i' y r©<,>-rft£{sMorfcj: 

t,>. CO+tU T©¥^&«(*SW«iJti&T' 30-1 
5 0 //m#s«£lA>. */c. $?rrS/c«>©8ili§<!: OX 
IXfttcm.JS.ZtlZ'b'DXiXm^-tfi. fflZ.l£Z?U^-T 

[005 6] *^W© h^-©Jg«^S[«. j££SS*^ 
SBtSRHKJ: *) 5 0 0 fiStC h i--^.^m^VtcMM^ 40 

i?u ot,i-cc©^Jt«:s-^t»r rscANN i ng 

IMAGE ANA L YS ER J (H*^ttSS) 

fflbT¥Xiffifti©fl?tft£*T5 &©r-*s. 
[0057] *HW«:*jL»rB}gtt<^R«. TI2©P30 

[0058] n^a= <roa^&a><E>*tf>*:R©jgffl 
^wcc*j(,»-r. vi--(onms.<DW-mmtfio. 85- 

0. 9 9©ffiHF«9K:*0, S^RJ&K* s 0. 8 5**8© 

hi-- n*&2m&%jmx2bz>i§&uz\,z. &K.ms.*m so 
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[0 0 5 9 ] RJt?g#0. 8 5*it*5tfKi^ 

mtumg. u * + r ^3i&ig^©tt»aif££ b . w 

Mfe*H5T-rSBJff£tt#&9. Rff*K#0. 9 9 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To impart a sharp particle size distribution to a toner 
produced by polymerization and to impart such uniform characteristics as not to cause 
unevenness in performance among toner particles. 

SOLUTION: Resin particles obtained by polymerizing at least a polymerizable monomer 
are fused to produce the objective electrostatic latent image developing toner. The 
polymerizable monomer is polymerized using a stirring vessel 2 with a rotating shaft 3 
vertically disposed at the central part of the stirring vessel 2 and plural stirring vanes 
5, 4 attached to the rotating shaft 3 in multiple steps in such a way that the upper 
stirring vane 5 of the vanes vertically adjacent each other precedes the lower stirring 
vane 4 in the rotating direction at <90° crossed axes angle to the lower stirring vane 
4. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the examiner's 

decision of rejection or application converted registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 



http://www1 9.ipdl.ncipi.gojp/PA1 /result/detail/main/wAAA9qaWrBDA41 2321 821 P1 .htm 



2006/06/22 



JP,2tHHH321821,A [CLAIMS] 
* NOTICES * 



1/1 ^— V 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the manufacture approach of the toner for electrostatic latent-image development to which it comes to carry out welding 
of the resin particle obtained by carrying out the polymerization of the polymerization nature monomer at least While the process which 
carries out the polymerization of this polymerization nature monomer, and obtains a resin particle installs a revolving shaft in a stirred 
tank core and arranges two or more stirring aerofoils in vertical multistage one at this revolving shaft The manufacture approach of the 
toner for electrostatic latent-image development characterized by performing the stirring aerofoil located in the upper case of the 
stirring aerofoil which carries out vertical contiguity using the stirred tank equipped with the stirring aerofoil which it comes to arrange 
in a hand of cut by preceding to the stirring aerofoil located in the lower berth at the crossover include angle of less than 90 degrees. 
[Claim 2] In the manufacture approach of the toner for electrostatic latent-image development of having the process to which welding 
of the resin particle obtained by carrying out the polymerization of the polymerization nature monomer at least is carried out While the 
process to which welding of this resin particle is carried out installs a revolving shaft in a stirred tank core and arranges two or more 
stirring aerofoils in vertical multistage one at this revolving shaft The manufacture approach of the toner for electrostatic latent-image 
development characterized by using the stirred tank equipped with the stirring aerofoil by which the stirring aerofoil located in the 
upper case of the stirring aerofoil which carries out vertical contiguity was arranged in the hand of cut by preceding at the crossover 
include angle of less than 90 degrees to the stirring aerofoil located in the lower berth. 

[Claim 3] While a resin particle installs a revolving shaft in a stirred tank core and arranges two or more stirring aerofoils in vertical 
multistage one at this revolving shaft The manufacture approach of the toner for electrostatic latent-image development characterized 
by being the resin particle to which the stirring aerofoil located in the upper case of the stirring aerofoil which carries out vertical 
contiguity carried out the polymerization of the monomer at the crossover include angle of less than 90 degrees using the stirred tank 
equipped with the stirring aerofoil which it comes to arrange in a hand of cut by preceding to the stirring aerofoil located in the lower 
berth. 

[Claim 4] While this resin particle installs a revolving shaft in a stirred tank core and arranges two or more stirring aerofoils in vertical 
multistage one at this revolving shaft in the toner for electrostatic latent-image development which is made to carry out welding of the 
resin particle at least, and is obtained The toner for electrostatic latent-image development characterized by obtaining the stirring 
aerofoil located in the upper case of the stirring aerofoil which carries out vertical contiguity at the crossover include angle of less than 
90 degrees using the stirred tank equipped with the stirring aerofoil which it comes to arrange in a hand of cut by preceding to the 
stirring aerofoil located in the lower berth. 

[Claim 5] The toner for electrostatic latent-image development with which the volume mean particle diameter of this toner particle is 
3-9 micrometers, and the average of circularity shown by the following formula of this toner is within the limits of 0.85-0.99, and less 
than 0.85 toner particle is characterized by two-piece being less than several % by circularity in the toner for electrostatic latent- 
image development according to claim 4. 

Circularity =(boundary length of circle for which it asked from projected area diameter)/(boundary length of a particle projection image) 

[Claim 6] After developing the electrostatic latent image formed on the latent-image organizer with the developer containing a toner, it 
is imprinted on an image base material. In the image formation approach established on an image base material in a toner by the fixing 
member While being the toner to which it comes to carry out welding of the resin particle by which this toner was prepared through the 
polymerization process at least, and said resin particle's installing a revolving shaft in the core of a stirred tank and arranging two or 
more stirring aerofoils in vertical multistage one at this revolving shaft The image formation approach characterized by being the resin 
particle from which the stirring aerofoil located in the upper case of the stirring aerofoil which carries out vertical contiguity carried out 
the polymerization of the monomer, and was obtained at the crossover include angle of less than 90 degrees using the stirred tank 
equipped with the stirring aerofoil which it comes to arrange in a hand of cut by preceding to the stirring aerofoil located in the lower 
berth. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the toner for electrostatic latent-image development used for a copying machine, a 

printer, etc., its manufacture approach, and the image formation approach using it. 

[0002] 

[Description of the Prior Art] In recent years, the electrophotography development method is used in various fields. For example, not 
only a monochrome copying machine but use in fields, such as a printer which is the printing terminal of a computer, and a color 
copying machine, a color printer, is spreading. And the demand to the quality of the image outputted increasingly is high as these use 
progresses. 

[0003] For improvement in image quality, there are various proposals which diameter[ of a granule ]-ize a toner and raise the quality of 
an image, and there is no ****** in listing. For example, the so-called polymerization method toner is known as a technique 
corresponding to diameter[ of a granule ]-izing. The manufacturing method of the polymerization method toner to which it makes it 
come to join the resin particle shown in JP.63-1 86253,A etc. especially and a color particle is the technique which can indeterminate- 
form-ize particle shape. 

[0004] In the polymerization method toner, in order to prepare a polymerization nature monomer by carrying out a polymerization by a 
drainage system medium etc., various things it is [ things ] suitable as an approach of preparing particle size distribution being made 
into Sharp and the diameter toner of a granule are indicated. 

[0005] However, in a polymerization method toner, when a polymerization nature monomer is not distributed by the drainage system 
medium etc. at homogeneity at the time of a polymerization, there is a problem which big floe generates. If floe will occur, at a back 
process, a thing unnecessary as a resin particle will be prepared, the sharpness of the particle size distribution which is the advantage 
of a polymerization method toner will be lost, and the so-called classification process etc. will be needed. 
[0006] Although the approach of adding many distributed assistants, such as a surfactant, as an approach of distributing a 
polymerization nature monomer to a drainage system medium etc. in a polymerization phase at homogeneity is also raised, the process 
which removes a surfactant in that case is needed, and the load concerning production becomes large. Furthermore the problem on 
waste water treatment etc. is added, and there is a fault in which the bad influence to natural environment increases. 
[0007] Moreover, various toners to which it comes to carry out welding of the resin particle are indicated. The toner prepared by the 
welding method is a technique which it has that the configuration can be indeterminate-form-ized, the advantage which can make 
particle size distribution Sharp, and attracts attention. However, in the fusing process, since it is needed to change the surface activity 
ability of a resin particle and to make it condense by the so-called use of a heating, a salting-out, etc., it is necessary to keep 
temperature distribution, concentration distribution of a flocculant, etc. constant. 

[0008] Thus, the present condition is that the manufacture approach the trouble which should be solved on various manufactures 

remains and it can be satisfied with a polymerization method toner of the approach practically is not found out. 

[0009] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is to offer the toner for electrostatic latent-image 
development which abolishes the above-mentioned trouble when building the toner for electrostatic latent-image development by the 
so-called polymerization method, has sharp particle size distribution, and has the very uniform property which does not have the 
variation in the engine performance between toner particles, and the manufacture approach and the image formation approach using it. 
[0010] 

[Means for Solving the Problem] this invention person etc. found out that the above-mentioned problem was solvable by adopting a 
certain specific stirring method, as a result of analyzing wholeheartedly temperature distribution in ******, flow of a medium, etc. which 
are made to carry out the polymerization of the polymerization nature monomer, and form a resin particle in a detail as a result of 
examination. That is, generating of the big and rough particle of a polymerization nature monomer and adhesion of the so-called scale 
can be prevented by using the stirring aerofoil of specific structure for stirring at the time of a polymerization, and it comes to 
complete a header and this invention for the ability of generating of the floe at the time of a polymerization to be controlled. 
[001 1] Moreover, in the process to which welding of the resin particle (polymer particle) is carried out, it found out that the above- 
mentioned problem was solvable by adopting a certain specific stirring method by the flow of temperature distribution and a medium 
finding out affecting it greatly, and analyzing the phenomenon in a detail. That is, it finds out that the property of the particle after 
welding (coloring particle) can be extremely made into homogeneity by using what has the configuration of a specific stirring aerofoil in 
the phase of carrying out welding of the resin particle. 

[0012] That is, the purpose of this invention is attained by taking any of the following configuration they are. 

[0013] [1] In the manufacture approach of the toner for electrostatic latent-image development to which it comes to carry out welding 
of the resin particle obtained by carrying out the polymerization of the polymerization nature monomer at least While the process which 
carries out the polymerization of this polymerization nature monomer, and obtains a resin particle installs a revolving shaft in a stirred 
tank core and arranges two or more stirring aerofoils in vertical multistage one at this revolving shaft The manufacture approach of the 
toner for electrostatic latent-image development characterized by performing the stirring aerofoil located in the upper case of the 
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stirring aerofoil which carries out vertical contiguity using the stirred tank equipped with the stirring aerofoil which it comes to arrange 
in a hand of cut by preceding to the stirring aerofoil located in the lower berth at the crossover include angle of less than 90 degrees. 
[0014] [2] In the manufacture approach of the toner for electrostatic latent-image development of having the process to which welding 
of the resin particle obtained by carrying out the polymerization of the polymerization nature monomer at least is carried out While the 
process to which welding of this resin particle is carried out installs a revolving shaft in a stirred tank core and arranges two or more 
stirring aerofoils in vertical multistage one at this revolving shaft The manufacture approach of the toner for electrostatic latent-image 
development characterized by using the stirred tank equipped with the stirring aerofoil by which the stirring aerofoil located in the 
upper case of the stirring aerofoil which carries out vertical contiguity was arranged in the hand of cut by preceding at the crossover 
include angle of less than 90 degrees to the stirring aerofoil located in the lower berth. 

[0015] [3] While a resin particle installs a revolving shaft in a stirred tank core and arranges two or more stirring aerofoils in vertical 
multistage one at this revolving shaft The manufacture approach of the toner for electrostatic latent-image development characterized 
by being the resin particle to which the stirring aerofoil located in the upper case of the stirring aerofoil which carries out vertical 
contiguity carried out the polymerization of the monomer at the crossover include angle of less than 90 degrees using the stirred tank 
equipped with the stirring aerofoil which it comes to arrange in a hand of cut by preceding to the stirring aerofoil located in the lower 
berth. 

[0016] [4] While this resin particle installs a revolving shaft in a stirred tank core and arranges two or more stirring aerofoils in vertical 
multistage one at this revolving shaft in the toner for electrostatic late nt-i mage development which is made to carry out welding of the 
resin particle at least, and is obtained The toner for electrostatic latent-image development characterized by obtaining the stirring 
aerofoil located in the upper case of the stirring aerofoil which carries out vertical contiguity at the crossover include angle of less than 
90 degrees using the stirred tank equipped with the stirring aerofoil which it comes to arrange in a hand of cut by preceding to the 
stirring aerofoil located in the lower berth. 

[001 7] [5] [4] Toner for electrostatic latent-image development with which the volume mean particle diameter of this toner particle is 
3-9 micrometers, and the average of circularity shown by the following formula of this toner is within the limits of 0.85-0.99, and less 
than 0.85 toner particle is characterized by two-piece being less than several % by circularity in the toner for electrostatic latent- 
image development of a publication. 

[0018] Circularity =(boundary length of circle for which it asked from projected area diameter)/(boundary length of a particle projection 
image) 

[6] Imprint it on an image base material after developing the electrostatic latent image formed on the latent-image organizer with the 
developer containing a toner. In the image formation approach established on an image base material in a toner by the fixing member 
While being the toner to which it comes to carry out welding of the resin particle by which this toner was prepared through the 
polymerization process at least, and said resin particle's installing a revolving shaft in the core of a stirred tank and arranging two or 
more stirring aerofoils in vertical multistage one at this revolving shaft The image formation approach characterized by being the resin 
particle from which the stirring aerofoil located in the upper case of the stirring aerofoil which carries out vertical contiguity carried out 
the polymerization of the monomer, and was obtained at the crossover include angle of less than 90 degrees using the stirred tank 
equipped with the stirring aerofoil which it comes to arrange in a hand of cut by preceding to the stirring aerofoil located in the lower 
berth. 

[0019] this invention persons found out wholeheartedly that distribution of the particle in the phase of carrying out the polymerization 
of the polymerization nature monomer could be made into homogeneity, and growth of the particle of the diameter of a large drop could 
be prevented by using a specific stirring aerofoil as a result of examination. If clear as this reason, there is nothing, but when the 
configuration of the stirring aerofoil of a stirred tank as shown in drawing 1 (JP.7-292002.A: drawing 5 ) currently generally used 
conventionally is one step, the flow of the medium formed in a stirred tank turns into only flow which is transmitted to the wall surface 
to the upper part [ lower part / of a stirred tank 2 ], and moves. Therefore, in the former, forming a turbulent flow in a stirred tank by 
arranging the turbulent flow formation member 9, and increasing the effectiveness of stirring to it generally, is made. However, when 
only the flow of this hand of cut is formed, while the flow in the top face of an internal medium worsens, there is stagnation of the flow 
which met the wall surface, as a result, temperature distribution become an ununiformity, and there is a problem from which a 
temperature rise arises locally. Moreover, the maldistribution of the radical in a polymerization phase etc. takes place, a polymerization 
reaction tends to become an ununiformity and generating of the particle of the diameter of a large drop etc. is easy to take place by 
stagnation of the flow in a wall surface, because coalescence of a polymerization particle etc. occurs. 

[0020] this invention persons find out that this problem is solvable by improving the flow of a medium paying attention to the 
configuration of a stirring aerofoil, as a result of inquiring wholeheartedly. 

[0021] The stirred tank equipped with the stirring aerofoil which can be used for this invention is explained using drawing. Drawin g 2 is 
an example of the stirred tank equipped with the stirring aerofoil of this invention. A revolving shaft 3 is installed in the core in the 
stirred tank 2 of the shape of a vertical mold cylinder which equipped the periphery section of a stirred tank with the jacket 1 for heat 
exchange, and there are a stirring aerofoil 4 of the lower berth which the base of a stirred tank 2 was made to approach this revolving 
shaft 3, and was arranged, and a stirring aerofoil 5 arranged more in the upper case. The stirring aerofoil 5 of an upper case is arranged 
with the crossed axes angle alpha preceded with the hand of cut to the stirring aerofoil 4 located in the lower berth. In this invention, 
the crossover include angle alpha is under 90 degrees (degree). Although there are 10 degrees or more especially of no minimums of 
this crossed axes angle what is limited, there should just be preferably about 5 degrees or more. Drawin g 3 showed this with the top- 
face sectional view. In the case of three or more steps, the crossed axes angle alpha should just be less than 90 degrees between the 
stirring aerofoils which adjoin, respectively. 

[0022] By considering as this configuration, a medium is first stirred by the stirring aerofoil currently arranged in the upper case, and 
the flow to the bottom is formed. Subsequently, that to which the flow to a lower part is separately formed in of the stirring aerofoil 
arranged in the lower berth, and this stirring aerofoil itself advances by accelerating flow as a whole by it while the flow formed with the 
stirring aerofoils of an upper case is accelerated further below is presumed. Consequently, while the flow of the medium to the upper 
part which was transmitted to the wall surface becomes early, there is no stagnation of the oil level in the upper part, and the thing 
used as the configuration that a medium flows inside from a wall surface smoothly is presumed. What there is no stagnation of the flow 
of the medium in the oil-level upper part, a radical exists in homogeneity on the whole, and coalesce between resin particles does not 
generate further, either, but it can also press by this flow temperature distribution and that a difference of configurations, such as 
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molecular weight between resin particles, occurs since it becomes homogeneity is presumed. 

[0023] Moreover, in the phase of carrying out welding of the resin particle, since stagnation of the flow of the medium etc. takes place 
when the configuration of drawin g 1 which is the conventional stirred tank is used, maldistribution of a flocculant, breadth of 
temperature distribution, etc. which are mentioned later tend to happen, and the welding of a resin particle tends to become an 
ununiformity, consequently increase of particle distribution of a resin particle and increase of configuration distribution tend to take 
place. 

[0024] In examination of this invention persons, in order to prevent the maldistribution of the flocculant, and the breadth of 
temperature distribution, as a result of considering various configurations of a stirring aerofoil, it finds out that the configuration of the 
stirring aerofoil of this invention can solve the problem. 

[0025] By considering as this configuration, a medium is first stirred by the stirring aerofoil currently arranged in the upper case, and 
the flow to the bottom is formed. Subsequently, that to which the flow to a lower part is separately formed in of the stirring aerofoil 
arranged in the lower berth, and this stirring aerofoil itself advances by accelerating flow as a whole by it while the flow formed with the 
stirring aerofoils of an upper case is accelerated further below is presumed. Consequently, while the flow of the medium to the upper 
part which was transmitted to the wall surface becomes early, there is no stagnation of the oil level in the upper part, and the thing 
used as the configuration that a medium flows inside from a wall surface smoothly is presumed. By this flow, there is no stagnation of 
the flow of the medium in the oiHevel upper part, the maldistribution of a flocculant and the breadth of temperature distribution are 
also prevented, welding of a resin particle can be advanced to homogeneity, and the configuration and particle size distribution of a 
toner which were formed can be made into homogeneity. 

[0026] In addition, among drawin g 2 and 3, in an arrow head, 7 expresses up ingredient input port and 8 expresses lower ingredient input 
port for a hand of cut. Moreover, 9 is a turbulent flow formation member for confirming stirring. 

[0027] Although there is especially no limitation about the configuration of a stirring aerofoil in here, a thing tabular [ rectangular ], the 
thing which has notching in a part of aerofoil, the thing which has a part for the inside pore of one or more and the so-called slit in a 
center section can be used. These examples are indicated to drawin g 4 . As for a thing without (a) of six inside pore of a stirring 
aerofoil, the thing to which (b) has a big inside pore in the center, and (c), a thing with an oblong inside pore and (d) have a longwise 
inside pore among drawin g 4 . Moreover, these may use the same thing, using that from which an inside pore differs in an upper case 
and the lower berth, and may use what does not have an inside pore in one side. 

[0028] Moreover, the example of a desirable configuration of that it can be used as a configuration of this stirring aerofoil is shown in 
drawin g 5 - drawing 9 . A configuration drawing 5 — the edge of a stirring aerofoil — a projection — and — or it bends at the edge and 
has the section — The configuration which has bending and a projection at the edge while drawin g 6 has a slit on the stirring aerofoils 
of the lower berth, The configuration which drawin g 7 bends with projection 4* at the edge of the stirring aerofoil 4 of the lower berth, 
and has 4" of sections, the configuration which drawin g 8 has an opening in the stirring aerofoil of an upper case, and has bending and 
a projection at the edge of the stirring aerofoil of the lower berth, and drawin g 9 show the configuration whose configuration of a 
stirring aerofoil is three steps, respectively. In addition, the include angle of the bending section in the edge of a stirring aerofoil has 
desirable about 5-45 degrees. 

[0029] The stirring aerofoil with the configuration which has the projection (4* or 50 to these bending section (4" or 5"), the upper part, 
or the lower part is effective, in order to generate a turbulent flow effectively and to acquire the effectiveness of this invention. 
[0030] In addition, although there is especially no gap of the stirring aerofoil of the upper case and the lower berth which have the 
above-mentioned configuration what is limited, it is desirable to have the gap between stirring aerofoils at least, if clear as this reason, 
there is nothing, but since the flow of a medium is formed through that gap, stirring effectiveness improves — it thinks, however — as 
a gap — the oil-level height in a standing condition — receiving — 0.5 - 50% of width of face — it is 1 - 30% of width of face 
preferably. 

[0031] furthermore — although there is especially no magnitude of a stirring aerofoil what is limited — total of the height of all stirring 
aerofoils — oil-level height [ in a standing condition / 50% of ] - it is 60% - 95% preferably 100%. 

[0032] Although the toner of this invention contains resin (polymer) and a coloring agent at least, a release agent, an electric charge 
control agent, etc. which are a fixable amelioration agent can also be contained if needed. Furthermore, the external additive which 
consists of a non-subtlety particle, an organic particle, etc. to the toner particle which uses the above-mentioned resin and a coloring 
agent as a principal component may be added. 

[0033] The toner of this invention is a toner to which it comes to carry out a fixable amelioration agent, an electric charge control 
agent, a coloring agent, etc. welding of the resin particle which was made to carry out the polymerization of the polymerization nature 
monomer, and was formed if needed. In this case, the emulsion polymerization of the monomer is carried out in the liquid which added 
the emulsified liquid of the additive of a required constituent. The approach of manufacturing the polymer particle of a particle, and 
adding and welding an organic solvent, a flocculant, etc. after that, The approach of mixing with dispersion liquid, such as a release 
agent required for the configuration of a toner, and a coloring agent, making carry out welding, and preparing, in case welding of the 
resin particle which was made to carry out the polymerization of the polymerization nature monomer, and was formed is carried out, 
After carrying out an emulsion polymerization after distributing toner constituents, such as a release agent and a coloring agent, and 
forming a resin particle into a polymerization nature monomer, the approach of carrying out welding etc. is raised. 

[0034] Although there is nothing especially at the thing limited as mentioned above, after the method of manufacturing the toner of this 
invention makes a particle form by the approach suitably shown in JP,5-265252,A, JP,6-329947,A, and JP,9-15904,A, its approach of 
heat-treating is desirable. That is, after distributing these using an emulsifier in the method of making the particle which consists of 
resin, a coloring agent, etc. meet more than plurality, especially underwater, while adding and carrying out the salting-out of the 
flocculant more than critical condensation concentration, the toner of this invention can be formed by carrying out heating welding 
above the glass transition point temperature of the formed polymer itself, and carrying out stoving of the particle in the state of a flow 
with a moisture state. In addition, in here, the organic solvent which carries out the infinity dissolution to water may be added to a 
flocculant and coincidence. 

[0035] What is specifically used as a polymerization nature monomer which constitutes resin Styrene, o-methyl styrene, m-methyl 
styrene, p-methyl styrene, Alpha methyl styrene, p-chloro styrene, 3, 4-dichloro styrene, p-phenyl styrene, p-ethyl styrene, 2, 4- 
dimethyl styrene, p-t-butyl styrene, p-n-hexyl styrene, p-n-octyl styrene, The styrene or the styrene derivative like p-n-nonyl 
styrene, p-n-DESHIRU styrene, and p-n-dodecyl styrene, A methyl methacrylate, ethyl methacrylate, n-butyl methacrylate, 
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Methacrylic-acid isopropyl, methacrylic-acid isobutyl, t-butyl methacrylate, N-octyl methacrylate, 2-ethylhexyl methacrylate, stearyl 
methacrylate, Methacrylic-acid lauryl, methacrylic-acid phenyl, diethylaminoethyl methacrylate, Methacrylic ester derivatives, such as 
dimethylaminoethyl methacrylate, A methyl acrylate, an ethyl acrylate, acrylic-acid isopropyl, acrylic-acid n-butyl, Acrylic-acid t-butyl, 
isobutyl acrylate, acrylic-acid n-octyl, 2-ethylhexyl acrylate, acrylic-acid stearyl, acrylic-acid lauryl, Acrylic ester derivatives, such as 
acrylic-acid phenyl, ethylene, a propylene, Olefins, such as an isobutylene, a vinyl chloride, a vinylidene chloride, vinyl bromide. Halogen 
system vinyl, such as vinyl fluoride and vinylidene fluoride, propionic-acid vinyl, Vinyl ester, such as vinyl acetate and BENZOE acid 
vinyl, vinyl methyl ether, Vinyl ether, such as vinyl ethyl ether, a vinyl methyl ketone. Vinyl ketones, such as a vinyl ethyl ketone and a 
vinyl hexyl ketone, N-vinylcarbazole, There are an acrylic acid or methacrylic-acid derivatives, such as vinyl compounds, such as N- 
vinyl compounds, such as N-vinyl indole and N-vinyl pyrrolidone, vinyl naphthalene, and vinylpyridine, acrylonitrile, a methacrylonitrile, 
and acrylamide. these vinyl system monomer is independent — or it can be combined and used. 

[0036] Moreover, it is still more desirable to use combining what has an ionicity dissociable group as a polymerization nature monomer 
which constitutes resin. For example, it has substituents, such as a carboxyl group, a sulfonic acid group, and a phosphoric-acid radical, 
as a configuration radical of a monomer, and, specifically, an acrylic acid, a methacrylic acid, a maleic acid, an itaconic acid, a cinnamic 
acid, boletic acid, maleic-acid monoalkyl ester, itaconic-acid monoalkyl ester, styrene sulfonic acid, an ailyl compound sulfo succinic 
acid, 2-acrylamideHsobutane sulfonic acid, acid phosphoxyethyl metacrylate, 3-chloro-2-acid phoosphoxy propylmetacrylate, etc. are 
raised. 

[0037] Furthermore, it can also consider as the resin of the structure of cross linkage using polyfunctional vinyl, such as a 
divinylbenzene, ethylene glycol dimethacrylate, ethylene glycol diacrylate, diethylene-glycol di methacrylate, diethylene glycol diacrylate, 
triethylene glycol dimethacrylate, triethylene glycol diacrylate, neopentyl glycol dimethacrylate, and neopentyl glycol diacrylate. 
[0038] The polymerization of these polymerization nature monomer can be carried out using a radical polymerization initiator. In this 
case, as an oil solubility polymerization initiator, azo-isobutyro-dinitrile, lauryl peroxide, benzoyl peroxide, etc. can be used, and 
persulfate, such as potassium persulfate and ammonium persulfate, azobis AMINOJI propane acetate, an azobis cyano valeric acid and 
its salt, a hydrogen peroxide, etc. can be mentioned as a water-soluble radical polymerization initiator. 

[0039] As resin which was excellent in this invention, that whose glass transition point is 20-90 degrees C is desirable, and that whose 
softening temperature is 80-220 degrees C desirable. A glass transition point is measured by the differential calorimetric analysis 
approach, and softening temperature can be measured with a quantity-ized type flow tester. Furthermore, the thing of 2000-1 million 
has the molecular weight desirable at 1000-100000, and weight average molecular weight (Mw) measured by gel permeation 
chromatography as these resin in number average molecular weight (Mn). Furthermore, the thing of 1.5-100, especially 1.8-70 has 
desirable Mw/Mn as molecular weight distribution. 

[0040] Although there is nothing what is limited especially as a flocculant used in a welding phase, what is chosen from a metal salt is 
used suitably. The salt of trivalent metals, such as a salt of the metal of bivalence, such as a metal salt of alkaline earths, such as 
calcium and magnesium, manganese, and copper, iron, and aluminum, etc. is raised as the salt of alkali metal, such as sodium, a 
potassium, and a lithium, and a metal of bivalence as a metal of monovalence, and, specifically, a sodium chloride, potassium chloride, a 
lithium chloride, a calcium chloride, a zinc chloride, a copper sulfate, magnesium sulfate, a manganese sulfate, etc. can be mentioned as 
a concrete salt. These may combine and use it. 

[0041] As for these flocculants, adding more than critical condensation concentration is desirable. This critical condensation 
concentration is an index about the stability of an aquosity distribution object, and shows the concentration which adds a flocculant 
and condensation generates. This critical condensation concentration changes with the components and the dispersants itself which 
was emulsified a lot For example, it is described by work "the volume for polymer-chemistry 17,601 (1960) Japan Society of Polymer 
Science, Japan" besides Seizo Okamura etc., and can ask for detailed critical condensation concentration. Moreover, concentration 
****** addition of the salt of the request to the particle dispersion liquid made into the purpose can be carried out as another 
technique, zeta (zero-energy thermonucleus apparatus) potential of those dispersion liquid can be measured, and it can also ask for the 
salt concentration from which this value changes as critical condensation concentration. 

[0042] Although the addition of the flocculant of this invention should just be more than critical condensation concentration, it is 
preferably good for critical condensation concentration to add 1.5 or more times still more preferably 1.2 or more times. 
[0043] The solvent which carries out the infinity dissolution to the solvent which carries out the infinity dissolution, i.e., water, is 
shown, and that in which the resin with which this solvent was formed in this invention is not dissolved is chosen. Specifically, ether, 
such as nitril, such as alcohols, such as a methanol, ethanol, propanol, isopropanol, t-butanol, methoxy ethanol, and butoxy ethanol, and 
an acetonitrile, and dioxane, can be raised. Especially, ethanol, propanol, and isopropyl alcohol are desirable. 

[0044] The addition of this solvent that carries out the infinity dissolution has desirable 1 - 300 volume % to the polymer content 
dispersion liquid which added the flocculant. 

[0045] As a coloring agent used for the toner of this invention, carbon black, the magnetic substance, a color, a pigment, etc. can be 
used for arbitration, and channel black, furnace black, acetylene black, thermal-black lamp black, etc. are used as carbon black. The 
alloy of the class called Heusler alloys, such as the alloy in which ferromagnetism is shown, for example, manganese-copper-aluminum, 
and manganese-copper-tin, a chromium dioxide, etc. can be used by heat-treating, although the compound of ferromagnetic metals, 
such as an alloy which contains ferromagnetic metals, such as iron, nickel, and cobalt, and these metals as the magnetic substance, a 
ferrite, and magnetite, and a ferromagnetic metal are not included. 

[0046] As a color the ** C.L solven tread 1 — said — 49 — said — 52 — said — 58 — said — 63 — said — 111 — said — 1 22 and 
the C.I. solvent yellow 19 — said — 44 — said — 77 — said — 79 — said — 81 — said — 82 — said — 93 — said — 98 — said — 
103 — said — 104 — said —112 — said — 162 and the C.I. solvent blue 25 — said — 36 — said — 60 — said — 70 — said — 93 
and these 95 grades can be used and such mixture can also be used. As a pigment The ** C.I. pigment red 5, said 48 : 1, said 53 : 1, 
said 57 : 1 — said — 122 — said — 139 — said — 144 — said — 149 — said — 166 — said — 177 — said — 178 — said — 222 
and CI. pigment Orange 31 — said — 43 and the C.I. pigment yellow 14 — said — 17 — said — 93 — said — 94 — said — 138 and 
C.I. pigment Green 7 — C.I. pigment blue 1 5:3 and these 60 grades can be used, and such mixture can also be used. Although the 
diameter of a number average primary particle is various by the class, about 10-200nm is desirable in general. 
[0047] The approach of adding in the phase of making the polymer particle prepared by the emulsion-polymerization method 
condensing by adding a flocculant as the addition approach of a coloring agent, and coloring a polymer, the approach of adding and 
carrying out the polymerization of the coloring agent in the phase of carrying out the polymerization of the monomer, and making it into 
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a coloring particle, etc. can be used. In addition, when adding in the phase of preparing a polymer, the thing of a coloring agent which do 
not check radical polymerization nature and for which a front face is processed and used by a coupling agent etc. like is desirable. 
[0048] Furthermore, low molecular weight polypropylene (number average molecular weight = 1500-9000), low molecular weight 
polyethylene, etc. as a fixable amelioration agent may be added. 

[0049] Moreover, an azo system metal complex, quarternary ammonium salt, etc. may be used as an electric charge control agent 
[0050] Moreover, with the toner of this invention, effectiveness can be demonstrated more by adding and using particles, such as a 
non-subtlety particle and an organic particle, as an external additive. As this reason, like, since [ which was shown in the above- 
mentioned ] flasking of an external additive and desorption can be controlled effectively, that effectiveness is presumed to be what 
comes out notably. 

[0051] As this non-subtlety particle, use of inorganic oxide particles, such as a silica, a titania, and an alumina, is desirable, and, as for 
these inorganic particle, it is still more desirable that hydrophobing processing is carried out by the silane coupling agent, the titanium 
coupling agent, etc. Although there is nothing what is limited especially as extent of hydrophobing processing, the thing of 40-95 is 
desirable as a methanol WETTA kinky thread tee. A methanol WETTA kinky thread tee evaluates the wettability to a methanol. This 
approach carries out 0.2g weighing capacity of the non-subtlety particle of the measuring object to 50ml of distilled water put in into 
the beaker of 250ml of inner capacity, and adds. It is slowly dropped until the whole non-subtlety particle gets wet, after the tip has 
stirred the methanol slowly from the buret by which the dipping is carried out into the liquid. Whenever [ hydrophobing ] is computed by 
the following formula when the amount of a methanol required in order to wet this non-subtlety particle completely is set to a (ml). 
[0052] whenever [ hydrophobing ] — ={a/(a+50)} x100 — as an addition of this external additive, it is 0.5 - 4.0 % of the weight 
preferably 0.1 to 5.0% of the weight in a toner. Moreover, as an external additive, you may use it combining various things. 
[0053] The particle size of the toner of this invention has a 3-9-micro meter desirable thing at volume mean particle diameter, as 
mentioned above. This particle size is controllable by the presentation of the polymer itself to the concentration of a flocculant, the 
addition of an organic solvent, and a pan. Moreover, the volume mean particle diameter of a toner particle (coloring particle) can be 
measured comparatively easily by Coulter counter TA-II or the coal tar multi-sizer in actual measurement 

[0054] Although the case where a nonmagnetic toner is used independently etc. can be considered and all can be suitably used when 
mixing the toner of this invention with the so-called carrier when making the magnetic substance contain and using it as a 1 
component magnetism toner, and using it as a two component developer, it is more desirable to use it as a two component developer 
used mixing with a carrier in this invention. 

[0055] Any of the non-covering carrier which consists of only magnetic material particles, such as iron and a ferrite, as a carrier which 
constitutes a two component developer, or the resin covering carrier which covered the magnetic material particle front face with resin 
etc. may be used. The mean particle diameter of this carrier has desirable 30-150 micrometers at volume mean particle diameter. 
Moreover, although there is nothing what is limited especially as resin for covering, styrene-acrylic resin and silicone resin can be 
mentioned, for example. 

[0056] The shape factor of the toner of this invention takes the photograph which expanded the toner particle by 500 times with the 
scanning electron microscope, and, subsequently analyzes a photograph using "SCANNING IMAGE ANALYSER" (JEOL Co., Ltd. make) 
based on this photograph. 

[0057] In this invention, a shape factor can be defined as the following circularity. 

[0058] Circularity =(boundary length of circle for which it asked from projected area diameter)/(boundary length of a particle projection 
image) 

In this invention, the average of the circularity of a toner is within the limits of 0.85-0.99, and circularity can expect a good result 
especially, when less than 0.85 toner particle is less than several 2%. 

[0059] Since a configuration is conglobated when grinding may occur for the stress by stirring inside a development counter etc.. 
adhesion in a carrier or a development counter may occur, and endurance may fall and circularity exceeds 0.99, since a configuration is 
indeterminate-form-ized as circularity is less than 0.85, cleaning nature may fall. 

[0060] On the other hand, circularity will be easy to be ground if several 2% or more of less than 0.85 toners exists, and the fall of 
endurance may be caused. 

[0061] Furthermore, it is desirable that the standard deviation of number criteria is 0.05 or less. Since distribution of a configuration is 
expanded when standard deviation exceeds 0.05, distribution is produced to development nature, selection development takes place, 
and development over a long period of time cannot be stabilized. It is possible that the so-called change of fogging and image 
concentration occurs. 

[0062] Moreover, the particle size of a toner has that desirable whose volume mean particle diameter measured by the coal tar multi- 
sizer is 3-9 micrometers. 

[0063] Especially in order to obtain the configuration of this invention, in case the particle prepared by the polymerization method is 
dried, the configuration of this invention can be better attained by adopting the approach of carrying out stoving of the particle in an air 
current. 

[0064] Although there is nothing if this reason is clear, form status change-ization occurs by carrying out stoving in an air current, 
after moisture has existed superfluously, and the part swollen with moisture in the microscopic small field being heated, and that from 
which the configuration becomes homogeneity as a result is presumed. When performing this heating, it is desirable to perform heat- 
treatment among an air current in a decreasing drying phase. 

[0065] In this case, it is more desirable that water exists 1 0% of the weight or more to a polymer particle (resin particle). Also in order 
not to become the high temperature which may produce problems, like change takes place to that a configuration will conglobate if the 
particle itself becomes high temperature, and a surface presentation, and the particle itself softens in order to perform heating in an air 
current as this reason, it is desirable to use what contains moisture 10% of the weight or more. It is not necessary to carry out by the 
temperature which the particle itself softens, and, thereby, the conglobation of a configuration itself is not promoted by this approach. 
[0066] In addition, although there is nothing what is limited especially as an upper limit of a moisture content, it is 50 % of the weight. 
When water exists mostly from the amount of this amount, transfer of heat may be insufficient and it may become difficult to equalize a 
configuration. 

[0067] As an example of the air-current dryer which can be preferably used by this invention, there are the so-called spray dry 
equipment, an oscillating fluidized-bed-drying machine, a high-speed fluidized-drying machine, a flash plate jet dryer, etc. In this case, 
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as temperature of an air current, 30-200 degrees C is good. 

[0068] It is not limited especially as a development method which can use the toner of this invention. It can be used suitable for a 
contact development method or a non-contact development method. Since especially the toner of this invention has high 
electrification standup nature, it is useful to the non-contact development approach, a 1 component development method, etc. That is, 
by the non-contact development approach, change of very small electrification acts on the development itself greatly from change of 
development electric field being large. However, since electrification standup nature is good, the toner of this invention has little 
change of electrification, and since it can secure the stable amount of electrifications, it can form the image stabilized also by the non- 
contact development approach over a long period of time. Furthermore, in order that there may be no members, such as a carrier 
which performs electrification grant to a toner by the 1 component development method, it is desired for an electrification standup to 
be early as the toner itself, and the toner of this invention is useful from the electrification standup being early. 
[0069] As for especially the thickness of a developer that has the toner of this invention, as development of a contact method, it is 
desirable in a development field that it is 0.4-5mm 0.1 -8mm. Moreover, as for especially the gap of a photo conductor and developer 
support, it is desirable that it is 0.2-4mm 0.1 -7mm. 

[0070] Moreover, since the developer layer and photo conductor which were formed on developer support do not contact as a non- 
contact system development method and this development method is constituted, as for a developer layer, being formed by the thin 
layer is desirable. This approach makes a 20-500-micrometer developer layer form in the development field of a developer support 
front face, and has the gap where the gap of a photo conductor and developer support is larger than this developer layer. This thin 
layer formation is formed in the magnetic blade which uses the magnetic force, or a developer support front face by the method which 
presses a developer layer regulation rod. Furthermore, there is also the approach of contacting an urethane blade, a phosphor bronze 
plate, etc. on a developer support front face, and regulating a developer layer. As thrust of press specification-part material, one to 1 5 
gf/mm is suitable. Since the stress to a developer becomes large [ conveyance tends to become unstable, and ] when thrust is large 
on the other hand since restraining force is insufficient when thrust is small, the endurance of a developer tends to fall. The desirable 
range is three to 1 0 gf/mm. The gap on developer support and the front face of a photo conductor needs to be larger than a developer 
layer. Furthermore, when adding development bias on the occasion of development, the method which gives only a dc component may 
be used and any of a method which impress AC bias are sufficient. 

[0071] That whose diameter is 10-40mm as magnitude of developer support is suitable. When a diameter is small, mixing of a developer 
runs short, it becomes difficult to secure sufficient mixing to perform sufficient electrification grant to a toner, when a diameter is 
large, the centrifugal force over a developer becomes large, and it is easy to generate the problem of scattering of a toner. 
[0072] Hereafter, an example of a non-contact development method is explained using drawin g 10 -12. 

[0073] It consists of sleeves which have arranged the magnet fixed to the interior as developer support, and when the sleeve rotates, a 
developer (toner) is conveyed to a development field. As the quality of the material, stainless steel and aluminum are desirable. As a 
desirable example, what covered the phenol resin which distributed conductive carbon can be especially raised to an aluminum sleeve 
front face. 

[0074] Developer layer specification-part material is for regulating a toner layer to homogeneity on developer support, and can hold the 
method which contacts developer support in the member which has rubber elasticity, such as a method which constitutes a fixed gap 
and regulates a toner layer between developer support, or urethane, the method which contacts developer support in the metal plate 
which has the elasticity of a phosphor bronze plate etc. further using the tabular thing which has magnetism, or a nonmagnetic tabular 
thing. 

[0075] As for a developer layer, being conveyed by developer support by the film is more desirable than the gap (a) of developer 
support and the photo conductor which is electrostatic latent-image support. The desirable range of a gap (a) is 1 00-500 micrometers, 
and it is desirable for a developer layer to be conveyed more thinly than this gap, and to be conveyed in general in a 50-300- 
micrometer layer. 

[0076] Furthermore, it is desirable to impress an alternating electric field between this developer support and photo conductor. A toner 
can be made to fly effectively by impressing this alternating electric field. The alternating current frequency f is 200-4,000Hz, and, as 
for the conditions of this alternating electric field, it is desirable that alternating voltage Vpp is 500-3,000V. To use this alternating 
electric field, it is required to have electrification nature and magnetism uniform as a toner. That is, when it has distribution to 
magnetism or electrification nature between toners, the pull back effectiveness, such as a weak electrification nature toner by the 
alternating electric field, is offset, and the effectiveness of improving image quality as a result falls. Image quality can be further 
improved with the homogeneity and the magnetic homogeneity of the configuration which the toner formed by carrying out welding in a 
drainage system medium like this invention has. 

[0077] Hereafter, the developer of the image formation approach of this invention is explained concretely. 
[0078] Drawin g 10 is the configuration sectional view of the developer concerning this invention. 

[0079] In drawin g 10 , the image support 1 1 which supports the electrostatic latent image formed of the well-known process, for 
example, an electrophotography photo conductor drum, rotates in the direction of arrow-head B. The development sleeve 1 8 as 
developer support conveys the magnetic toner 1 4 to the development field D to which the development sleeve 1 8 and the photo 
conductor drum 11 countered by supporting the magnetic toner 14 as a magnetic 1 component developer supplied with the hopper 13, 
and rotating in the direction of arrow-head A. In the development sleeve 1 8, in order to attract and hold the magnetic toner 1 4 
magnetically on the development sleeve 18, the magnet 15 is arranged. By friction with the development sleeve 18, the magnetic toner 
14 obtains the frictional electrification charge in which development of the electrostatic latent image on the photo conductor drum 1 1 
is possible. 

[0080] In order to regulate the thickness of the magnetic toner 14 conveyed to the development field D, the magnetic blade 12 which 
consists of a ferromagnetic metal has hung from the hopper 13 so that it may have gap width of face of 100-500 micrometers from the 
front face of the development sleeve 1 8 and the development sleeve 1 8 may be attended, magnetic pole N of a magnet 1 5 from — 
when line of magnetic force focuses on the magnetic blade 1 2, the thin layer of the magnetic toner 1 4 is formed on the development 
sleeve 18. A nonmagnetic blade can also be used as a magnetic blade 12. 

[0081] As for the thickness of the thin layer of the magnetic toner 14 formed on the development sleeve 18, in the development field 
D, it is desirable that it is still thinner than the least interval between the development sleeve 1 8 and the photo conductor drum 1 1 . 
Especially this invention is effective in the developer of the method which develops an electrostatic latent image by such toner thin 
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layer, i.e., a non-contact development mold developer. However, in a development field, this invention is applicable to the developer 
whose thickness of a toner layer is the thickness more than the least interval between the development sleeve 18 and the photo 
conductor drum 11, i.e., a contact development mold developer. 

[0082] In order to avoid of explanation, in the following explanation, a non-contact development mold developer is taken for an 
example, and is performed. 

[0083] In order to make the magnetic toner 14 fly towards the photo conductor drum 1 1 from the toner layer of the magnetic toner 14 
which is the magnetic 1 component developer supported by this, development bias voltage is impressed to the above-mentioned 
development sleeve 18 according to a power source 19. When using direct current voltage as this development bias voltage, it is 
desirable that the electrical potential difference of the value between the potential of the electrostatic latent-image image section 
(field visualized by the magnetic toner 14 adhering) and the potential of a background is impressed to the development sleeve 18. On 
the other hand, in order to raise the concentration of a development image or to improve gradation nature, alternation bias voltage may 
be impressed to the development sleeve 18, and the oscillating electric field which the sense reverses by turns may be formed in the 
development field D. In this case, it is desirable to impress the alternation bias voltage superimposed on the direct-current-voltage 
component which has a value between the potential of the above-mentioned image section and the potential of a background to the 
development sleeve 1 8. 

[0084] Moreover, in the so-called normal development which a toner is made to adhere to the high potential section of an electrostatic 
latent image which has the high potential section and the low voltage section, and is visualized, the toner charged in the polarity of an 
electrostatic latent image and reversed polarity is used, and a toner uses the toner charged to the polarity of an electrostatic latent 
image, and like-pole nature in the so-called reversal development which a toner is made to adhere to the low voltage section of an 
electrostatic latent image, and is visualized on the other hand. In addition, high potential and low voltage are the expressions by the 
absolute value. Anyway, the magnetic toner 1 4 is charged in the polarity for developing an electrostatic latent image by friction with the 
development sleeve 18. 

[0085] The configuration sectional view and drawin g 12 which show other examples of the developer concerning this invention in 
drawing 1 1 are the configuration sectional view showing the example of further others of the developer concerning this invention. 
[0086] In the developer of drawin g 1 1 and drawin g 12 , as a member which regulates the thickness of the magnetic toner 14 on the 
development sleeve 18 The ingredient which has the rubber elasticity of polyurethane rubber, silicone rubber, etc., or phosphor bronze, 
The elastic plates 20, such as an ingredient which has metal elasticity, such as stainless steel, are used. It is the description to carry 
out the pressure welding of this elastic plate 20 to the development sleeve 1 8 with the posture of a hand of cut and hard flow with the 
developer of drawin g 1 1 , and to carry out a pressure welding to the development sleeve 1 8 with the posture of a hand of cut and this 
direction in the developer of drawing 12 . In such a developer, a still thinner toner layer can be formed on the development sleeve 18. 
The same sign as the developer which showed the configuration of others of the developer of drawin g 1 1 and drawin g 12 to drawin g 5 , 
and the sign given [ in / it is fundamentally the same and / drawing 1 1 and drawin g 12 ] to drawing 10 shows the same member. 
[0087] Drawin g 1 1 which forms a toner layer on the development sleeve 1 8 as mentioned above, and a developer as shown in drawin g 
12 fit what uses the magnetic 1 component developer which uses a magnetic toner as a principal component. In order to rub a toner on 
the development sleeve 18 with an elastic plate 20 in any case, the amount of frictional electrifications of a toner also increases and 
improvement in image concentration is achieved. Therefore, it is suitable for coping with the lack of the amount of electrifications of 
the toner under the nature environment of high. 

[0088] Now, the aforementioned development sleeve 18 has come to form the resin coat layer 17 which contained conductive particles, 
such as graphite, and was distributed at least on the front face in which the detailed irregularity of the sleeve base 1 6 was prepared, 
i.e., a split face. Frictional electrification of the magnetic toner 1 4 is carried out to the polarity for developing a latent image by this 
resin coat layer 1 7. Particles, such as graphite made to contain, are exposed to the front face of the resin coat layer 1 7. Since 
conductive particles, such as graphite, make a part for the excess of electrification of the magnetic toner 1 4 leak and it has the 
outstanding solid-state lubricity, it is useful to reducing the adhesion force to the development sleeve 1 8 of a fines toner. 
[0089] After imprinting a toner image to imprint material, the toner which remained on the photo conductor is removed by cleaning, and 
a photo conductor is repeatedly used for the following process. 

[0090] It is not limited, especially concerning the device cleaned in this invention, but well-known cleaning devices, such as a blade 
cleaning method, a magnetic brush cleaning method, and a fur brush cleaning method, can be used for arbitration. As these cleaning 
device, a suitable thing is the blade cleaning method which used the so-called cleaning blade. 
[0091] As for the suitable fixing approach used for this invention, a hot calender roll fixing method is held. 

[0092] In many cases, by this fixing method, it is formed in the interior of the metal cylinder which consists of iron which covered 
tetrafluoroethylene and polytetrafluoroethylene-perfluoro alkoxy vinyl ether copolymers on the front face, aluminum, etc. from the 
upper roller which has a heat source, and the lower roller formed with silicone rubber etc. It is the example of representation which has 
a linear heater and heats the skin temperature of an upper roller at about 120-200 degrees C as a heat source. In the fixing section, 
between an upper roller and a lower roller, apply a pressure, a lower roller is made to deform and the so-called nip is formed. As nip 
width of face, it is 1.5-7mm preferably 1-1 0mm. Fixing linear velocity has desirable 40 - 400 mm/sec. When nip is narrow, it becomes 
impossible to give heat at a toner to homogeneity, and the nonuniformity of fixing is generated. On the other hand, when nip width of 
face is wide, melting of resin is promoted, and the problem from which fixing offset becomes excessive is generated. 
[0093] You may use it, giving the device of fixing cleaning. The approach of cleaning the method which supplies silicone oil to the upper 
roller or film of fixing as this method, and silicone oil by the pad which sank in, the roller, Webb, etc. can be used. 
[0094] 

[Example] Next, although an example explains the mode of this invention further, this invention is not limited to this. 
[0095] (Example 1 of a coloring particle manufacturing method) 0.90kg of n-sodium dodecyl sulfate and 10.01. of pure water are put in, 
and the stirring dissolution is carried out. After adding gradually 330R(carbon black by Cabot Corp.) 1 .20kg of legal one and stirring it 
with 1 sufficient hour in this solution, the Sand grinder (medium mold disperser) was used and continuation distribution was carried out 
for 20 hours. Let this thing be "coloring agent dispersion liquid 1." Moreover, let the solution which consists of 0.055kg of sodium 
dodecylbenzenesulfonate, and 4.01. of ion exchange water be "the anionic surface active agent solution A." 

[0096] Let the solution which consists of 0.014kg of Nonion system surfactants, and 4.01. of ion exchange water be "the nonionic 
surface active agent solution B." Let the solution which dissolved 223.8g of potassium persulfate in 1 2.0I. of ion exchange water be 
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"the initiator solution C." 

[0097] WAX emulsion (polypropylene emulsion of number average molecular weight 3000: diameter =of number average primary 
particle 120nm/solid content concentration =29.9%) 3.41kg, the "anionic surface active agent solution A" whole quantity, and the 
"nonionic surface active agent solution B" whole quantity are put into 1001. GL (glass lining) reaction vessel which attached a thermo 
sensor, a cooling pipe, and nitrogen installation equipment, and stirring is started, as the configuration of a stirring aerofoil, the include 
angle of a stirring aerofoil, and the whole magnitude were shown in Table 1, it carried out by changing into versatility. Subsequently, 
44.0L of ion exchange water is added. 

[0098] The "initiator solution C" whole quantity was dropped and added in the place where heating was started at and whenever 
[ solution temperature ] became 75 degrees C. Then, controlling whenever [ solution temperature ] at 75 degrees C **1 degree C, 
while styrene 12.1kg, acrylic-acid n-butyl 2.88kg, and 1.04kg of methacrylic acids and t-dodecyl mercaptan 548g are dropped, it 
supplies. After dropping termination, whenever [ solution temperature ] was raised to 80 degrees C **1 degree C, and heating stirring 
was performed for 6 hours. Subsequently, whenever [ solution temperature ] is cooled at 40 degrees C or less, stirring is stopped, it 
filters with a pole filter, and this is set to "latex **-A." 

[0099] In addition, for the glass transition temperature of the resin particle in latex **-A, 57 degrees C and softening temperature were 
[ weight-average-molecular-weight = 12,700 and the weighted mean particle size of 121 degrees C and molecular weight distribution ] 
1 20nm. 

[01 00] Moreover, let the solution which dissolved 0.055kg of sodium dodecylbenzenesulfonate in 4.0I. of ion-exchange pure water be 
"the anionic surface active agent solution D." Moreover, let the solution which dissolved 0.014kg of the Nonion system surfactants in 
4.01. of ion exchange water be "the nonionic surface active agent solution E." 

[0101] Let the solution which dissolved 200.7g (the Kanto chemistry company make) of potassium persulfate in 1 2.01. of ion exchange 
water be "the initiator solution F." 

[0102] WAX emulsion (polypropylene emulsion of number average molecular weight 3000: diameter =of number average primary 
particle120nm / solid content concentration 29.9%) 3.41kg, the "anionic surface active agent solution D" whole quantity, and the 
"nonionic surface active agent solution E" whole quantity are put into 1 001. GL reaction vessel (the detail of the configuration of a 
stirring aerofoil is referring to Table 1) which attached a thermo sensor, a cooling pipe, nitrogen installation equipment, and the 
Kushigata baffle, and stirring is started. Subsequently, 44.01. of ion exchange water is thrown in. Heating is started and "the initiator 
solution F" is added in the place where whenever [ solution temperature ] became 70 degrees C. Subsequently, the solution which 
mixed beforehand styrene 1 1.0kg, acrylic-acid n-butyl 4.00kg, and 1.04kg of methacrylic acids and t-dodecyl mercaptan 9.02g is 
dropped. Whenever [ solution temperature ] was controlled at 72 degrees C **2 degrees C after dropping termination, and heating 
stirring was performed for 6 hours. Furthermore, whenever [ solution temperature ] was raised to 80 degrees C **2 degrees C, and 
heating stirring was performed for 1 2 hours. Whenever [ solution temperature ] is cooled at 40 degrees C or less, and stirring is 
stopped. It filtered with the pole filter and this filtrate was set to "latex **-B." 

[0103] In addition, for the glass transition temperature of the resin particle in latex **-B, 58 degrees C and softening temperature were 
[ weight-average-molecular-weight = 245,000 and the weighted mean particle size of 132 degrees C and molecular weight distribution ] 
llOnm. 

[0104] Let the solution which dissolved 5.36kg of sodium chlorides as a salting-out agent in 20.01. of ion exchange water be "the 
sodium chloride solution G." 

[0105] Let the solution which dissolved 1.00g of fluorine system nonionic surface active agents in 1 .001. of ion exchange water be "the 
nonionic surface active agent solution H." 

[0106] Latex **-A=20.0kg, latex **-B=5.2kg and 1= 0.4kg of coloring agent dispersion liquid produced above, and 20.0kg of ion 
exchange water are put in and stirred to a thermo sensor, a cooling pipe, nitrogen installation equipment, and a 1001. SUS reaction 
vessel (the configuration of a stirring aerofoil is shown in an attached table). Subsequently, it warms at 40 degrees C and sodium 
chloride solution G and isopropanol (Kanto chemistry company make) 6.00kg and the nonionic surface active agent solution H are 
added in this order. Then, after leaving it for 10 minutes, a temperature up is started, and a temperature up is carried out in 60 minutes 
to 85 degrees C whenever [ solution temperature ]. At 85 degrees C **2 degrees C, heating stirring is carried out for 6 hours, and it 
costs whenever [ solution temperature ] a salting-out/welding. Then, it cools at 40 degrees C or less, and stirring is stopped. It filters 
with the sieve of 45 micrometers of openings, and this filtrate is made into meeting liquid **. Subsequently, the wet cake-like non- 
globular form-like particle was separated from meeting liquid ** using the nutsche. Then, ion exchange water washed. 
[0107] This non-globular form-like particle was dried with the intake-air temperature of 60 degrees C using the flash plate jet dryer, 
and, subsequently it was made to dry at the temperature of 60 degrees C using a fluidized-bed-drying machine. 
[0108] The coloring particles 1-20 which are carried out and are described in Table 1 were obtained like the above. 
[0109] 
[Table 1] 
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[01 10] (Example 2 of a coloring particle manufacturing method) In the example 1 of a coloring particle manufacturing method, 30.0kg 
(globular-form magnetite: diameter =of number average primary particle210nm) of magnetic powder was used for the coloring agent 
instead of carbon black, and also the coloring particle was obtained similarly. 

[01 1 1] The coloring particles 21-40 which are carried out and are described in Table 2 were obtained like the above. 

[0112] 

[Table 2] 
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[01 13] Below, physical properties, such as particle size of the obtained coloring particle, are shown. 

[0114] 

[Table 3] 
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[Table 4] 
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[0116] The external additive shown below to the above-mentioned coloring particle was mixed with addition and a Henschel mixer, and 
the toner was obtained. In addition, an addition shows weight % to a coloring particle. 
[0117] 
[Table 5] 
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[Table 6] 
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[01 19] * Silica A: 59* titania A diameter of number average primary particle = — 12nm / hexamethyldisilazane treatment / 
hydrophobing whenever = — diameter of 69* silica B:number average primary particle = — 12nm / dimethyl silicone oil processing / 
hydrophobing whenever = — diameter of 68* silica C:number average primary particle = — 1 0nm / dichlorodimethylsilane processing / 
hydrophobing whenever = — : Diameter =of number average primary particle25nm / octyl trimethoxysilane processing / degree =of 
hydrophobing64* titania B : Diameter =of number average primary particle35nm / hexyl trimethoxy silanizing / hydrophobing whenever 
= — diameter of 68* titania C:number average primary particle = — whenever [ 20nm / zinc stearate processing / / hydrophobing ] — 
=58 evaluation (contact development method: 2 component development) 

It mixed with the ferrite carrier with a volume mean particle diameter of 60 micrometers which covered silicone resin to the coloring 
particle of toners 1-20, and the developer whose toner concentration is 7% was prepared. 

[0120] The these-prepared developer was used and on-the-spot photo evaluation was carried out using the digital copier Konica7060 
by Konica Corp. Conditions are conditions shown below. The laminating mold organic photo conductor was used as a photo conductor. 
[0121] Development condition DC bias ; -500VDsd(photo conductor and distance between development sleeves);600-micrometer 
developer layer regulation ; Magnetic H-Cut method developer thickness ; The diameter of 700-micrometer development sleeve; the 
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approach of cleaning with the blade made of polyurethane rubber with a thickness of 3.0mm was used for the non-imprinted toner 
which remains to a photo conductor 40mm again. The include angle formed between the blade and the photo conductor was made into 
45 degrees. 

[0122] As an image base material to be used, the ream weight used the regular paper which is 55kg f and formed the image in the 
longitudinal direction. Moreover, printing evaluation was carried out in the environmental condition of a high-humidity/temperature 
environment (33 degrees C, 85%RH), using the above-mentioned developer as image formation conditions. Printing used the halftone 
image which formed the image of 1 dot with 2 dot spaces, printed continuously, and performed printing of 1 00,000 totals. The existence 
of an image defect was visually judged about the image of 1 00,000 sheets after. A criterion is the following. 
[0123] 

Rank A: As for the number existence image quality evaluation to which black Poti more than the diameter of D:0.5mm of 5-10-piece 
existence ranks exceeds [ black Poti below the diameter of C:0.5mm of less than five piece existence ranks ] ten pieces in a solid 
white image at a solid white image, black Poti below the diameter of B:0.5mm of image-defect-less ranks measured the concentration 
of an image, and fogging concentration with the solid white image, image concentration — made in Macbeth — RD-918 were used and 
reflection density compared absolutely. Fogging measured the concentration of paper by the relative reflection density set to "0." The 
result is shown below. 
[0124] 
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[0125] In addition, in the examples 9, 12, and 14, the foreign matter of the diameter of a large drop presumed to have been formed in 
the reaction termination phase was intermingled, and toner scattering occurred in the inside of a plane a little. Furthermore, the same 
problem occurred also in the examples 1 , 2, and 3 of a comparison. 

[0126] Evaluation (non-contact development method: magnetic 1 component development) 

It considered as the 1 component magnetism toner using said coloring particles 21-40, this was used as a developer, the digital copier 
Konica7050 by Konica Corp. was converted, it changed into the magnetic 1 component development method, and on-the-spot photo 
evaluation was carried out. Conditions are conditions shown below. The laminating mold organic photo conductor was used as a photo 
conductor. 

[0127] electrification machine; — scorotron band electrical-potential-difference; — photo conductor electrification potential (initial 
electrification potential) 720V development condition DC bias ; -500VAC bias : Vpp=1800V and frequency =20kHzDsd(photo conductor 
and distance between development sleeves);600-micrometer developer layer regulation ; Magnetic H-Cut method developer thickness ; 
diameter of 300-micrometer development sleeve; — 40mm (those with phenol resin covering which made the front face distribute 
conductive carbon black) 

Moreover, the approach of cleaning with the blade made of polyurethane rubber with a thickness of 3.0mm was used for the non- 
imprinted toner which remains to a photo conductor. The include angle formed between the blade and the photo conductor was made 
into 45 degrees. 

[0128] As an image base material to be used, the ream weight used the regular paper which is 55kg, and formed the image in the 
longitudinal direction. Moreover, printing evaluation was carried out in the environmental condition of a high-humidity/temperature 
environment (33 degrees C, 85%RH), using the above-mentioned developer as image formation conditions. Printing used the halftone 
image which formed the image of 1 dot with 2 dot spaces, printed continuously, and performed printing of 100,000 totals. Moreover, the 
existence of an image defect was visually judged about the image of 100,000 sheets after. A criterion is the following. 
[0129] 

Rank A: As for the number existence image quality evaluation to which black Poti more than the diameter of D:0.5mm of 5-10-piece 
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existence ranks exceeds [ black Poti below the diameter of C:0.5mm of less than five piece existence ranks ] ten pieces in a solid 
white image at a solid white image, black Poti below the diameter of B:0.5mm of image-defect-less ranks measured the concentration 
of an image, and fogging concentration with the solid white image, image concentration — made in Macbeth — RD-918 were used and 
reflection density compared absolutely. Fogging measured the concentration of paper by the relative reflection density set to "0." The 



result is shown below. 
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[0131] In addition, in the examples 23, 28, and 30, the foreign matter of the diameter of a large drop presumed to have been formed in 
the reaction termination phase was intermingled, toner conveyance from a development sleeve was checked slightly, and the light white 
stripe was seen henceforth [ 50,000 sheet ]. In addition, although the same phenomenon was seen also in the examples 4, 5, and 6 of a 
comparison, it generated henceforth [ 20,000 sheet ]. 

[0132] It turns out that the property in which only the thing in this invention was excellent also in magnetic 1 component development 

also in 2 component development is shown so that clearly from the result of the above-mentioned tables 7 and 8. 

[0133] 

[Effect of the Invention] The toner for electrostatic latent-image development which abolishes the trouble when building the toner for 
electrostatic latent-image development by the so-called polymerization method by this invention, has sharp particle size distribution, 
and has the very uniform property which does not have the variation in the engine performance between toner particles, and the 
manufacture approach and the image formation approach using it can be offered. The image which did not produce the Poti failure on 
an image etc. but was stabilized in high definition also in prolonged use by this is obtained. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawin g 1] The perspective view of an example of the stirred tank equipped with the conventional stirring aerofoil. 
[ Drawing 2 ] The perspective view of an example of the stirred tank equipped with the stirring aerofoil of this invention. 
[ Drawin g 3] The top-face sectional view of drawin g 2 . 

[ Drawing 4] The schematic diagram of the configuration of a stirring aerofoil. 

[ Drawin g 5] The perspective view of an example of the stirred tank equipped with the stirring aerofoil of this invention. 
[Drawing 6] The perspective view of an example of the stirred tank equipped with the stirring aerofoil of this invention. 
[ Drawin g 7] The perspective view of an example of the stirred tank equipped with the stirring aerofoil of this invention. 
[Drawing 8] The perspective view of an example of the stirred tank equipped with the stirring aerofoil of this invention. 
[ Drawin g 9] The perspective view of an example of the stirred tank equipped with the stirring aerofoil of this invention. 
[ Drawing 10] The schematic diagram showing an example of a non-contact developer. 
[ Drawin g 1 1 ] The schematic diagram showing an example of a non-contact developer. 
[Drawing 12] The schematic diagram showing an example of a non-contact developer. 

[ Drawin g 13 ] The perspective view of an example of the stirred tank (for the examples of a comparison) equipped with the stirring 
aerofoil besides this invention. 
[Description of Notations] 

1 Jacket for Heat Exchange 

2 Stirred Tank 

3 Revolving Shaft 

4 Stirring Aerofoil of Lower Berth 

5 Stirring Aerofoil of Upper Case 

6 Inside Pore 

1 1 Photo Conductor Drum 

14 Magnetic Toner 

15 Magnet 

1 9 Power Source 

20 Elastic Plate 

D Development field 
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[Drawin g 1] 
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[Drawin g 1 2] 
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